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Sub-Arachnoid Haemorrhage
By S. B. BOYD CAMPBELL, M.D., F.R.C.P.,
from the Royal Victoria Hospital, Belfast
THE question of sub-arachnoid hemorrhage is one which the majority of medical
textbooks practically ignore, though recently several articles have been published
in the medical journals.
It is not as rare a condition as is generally believed, as sporadic cases are
continually occurring, and occasionally one finds what might almost be called a
mild epidemic. At one time, in the summer of 1931, I had no less than three cases
in the wards simultaneously, and several others some weeks later.
The arachnoid membrane consists of two layers-a parietal, lining the internal
surface of the dura mater, and a visceral, which is closely applied to the pia
mater. The space between the arachnoid and the pia mater is the sub-arachnoid
space. This is normally occupied by cerebro-spinal fluid, and is in connection with
the cerebral ventricles, the fourth ventricle, and the spinal cord.
The commoner sources of haemorrhage into this space are
1. Traumatic, originating in the sub-dural space.
2. Haemorrhage into the superficial parts of the nervous system may rupture
the pia mater.
3. Deeply situated cerebral haemorrhage rupturing into the ventricles.
4. Haemorrhage derived from one of the vessels lying in the sub-arachnoid space.
Apart from trauma and the rupture of a cerebral artery, we have as causes of
such a hemorrhage-
1. Encephalitis.
2. Neoplasms.
3. Small congenital cerebral aneurysms.
During the epidemics of encephalitis several cases of this type were found.
Symptoms and signs of sub-arachnoid hamorrhage.-These depend to a large
extent on the size and rapidity of the heemorrhage. As a general rule the larger
the haemorrhage the quicker the coma, and the less marked the typical signs of the
condition.
One generally finds an initial mechanical effect due to pressure. If the hamorr-
hage is on the motor cortex one gets Jacksonian epilepsy, and later hemiparesis,
while if it is at the base of the brain signs of local pressure are often absent. The
localising mechanical effect is often transient owing to the rapid diffusion of the
blood. Later we find symptoms of a general increase in intra-cranial pressure,
i.e., headache, vomiting, mental confusion, and possibly coma. Even if a small
artery ruptures there is generally a brief initial loss of consciousness.
The more typical symptoms and signs are those due to the irritative effects of the
extravasated blood. These are very similar to those of a basal meningitis. Thus
we find occipital headache, pain, stiffness of neck, pains down the back and into
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blood being broken up ancd absorbc(l.
Ophthalmoscopic examinationi may slhow retinial lh.emorrlhages, or, if the intra-
cranial pressure is marked, may slhow papill(wdema.
Urinary changes are sometimes foutnd, the presence of albumen or sugar being
noted in some instances. A massive albuminuria has been described in the early
stages of some cases. This disappears rapidly following lumbar puncture.
The definite (liagnosis of the con(dition is basedl on the changes in the cerebro-
spinal fluid. The presence of bloo(d in varying amounts according to the size of
the hwmorrhage is characteristic. This blood differs from that due to trauma
during lumbar puncture, by being equally prescnit in all samples withdrawn. Even
though the haemorrhage is recent, one fin(ds on centrifuging the fluid that the
supernatant layer has a yellowish tint. If the fluidi is allowed to stand, the
absence of coagulum is also noted. In old-standing cases most of the blood cells
may have been broken down, and the fluid (irawvn off is foun(d to be of a yellow
colour.
In the majority of cases the flui(d is under pressure. The examination of the
cerebro-spinal fluid differentiates sub-arachnoi(d haemorrhage from meningitis or
from coma associated with glycosuria or albuminuria.
Treatment.-This consists in frequent lumbar puncture. At first only a small
amount of fluicl should be with(drawn for (liagnosis, unless the danger of com-
pression is marked. Lumbar puncture should be repeated either daily or after an
interval of a few days, depen(ding on the degree of meningeal irritation.
Of the following nine cases, eight were seen during 1931, and one (No. 6) was
seen two years previously, and is mentioned on account of certain points of special
interest. Other cases seen during previous vears closely corresponded to those
quoted.
Case No. 1.-W. McC., male, aged 51. Motor-driver. Family history nil,
previous illnesses nil. Had been drinking gin heavily on Saturday night, 2/4/31,
and on the Sunday morning complained of pains in the upper abdomen and later
in the back, with shooting pains down the backs of both legs. Vomiting and
general weakness. History of occipital headache for one month. Insomnia. On
examination was found to have marked rigidity of neck and a definite Kernig.
On lumbar puncture the fluid was un(ler pressure and contained a large amount
of blood. Was much better next few (lays, but as there was a recurrence of
symptoms he was admitted to hospital 9/4/31. Pupils unequal-right slightly
larger than left; react normally. Arm ancd leg reflexes absent, plantar reflex
normal, abdominal sluggislh. Sensation normal. Bloo( pressure 155/110.
Lumbar puncture on the 9th, 10th, and 12th. Cerebro-spitnal fluid contained
blood. On 22/4/31 blood ha(d (lisappeare(d from cerebro-spinal fluid.
Headache and neck rigidity lhad disappeared on1 discharge on 25/4/31.
Urine contained sugar. Bloo(I sugar .08. Xi-ray of cervical spine normal.
Case No. 9.-G. M., male, age(d 54. Labourer, married. Admitte(d to hospital
23/5/31. Family historv nil. Irevious illtnesses-kidlney trouble, 1926. Present
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Vomiting continued three or four times per day till shortly before admission. Vision
worse since onset. Bowels constipated. Teeth pyorrhcea. Alcohol moderate.
Tobacco-twenty cigarettes per day. Retraction of head, Kernig, tache cerebral,
ptosis of both eyelids. Lateral nystagmus, papillcedema left disc. Reflexes arm and
leg + +. Abdominal absent. Plantar reflexes flexor.
Temperature 102, pulse 60, on admission.
Lumbar puncture, 23rd, 25th, and 28th contained blood + +. Lumbar puncture,
29th, blood almost absent. Wassermann negative. Blood pressure 140/80.
Temperature gradually returned to normal after last lumbar puncture. Patient
was allowed up on 17/6/31, and was discharged on 25/6/31, feeling quite fit.
Case No. 3.-W. W., male, aged 49. Labourer. Previous illnesses-headaches
and high blood-pressure for some time. Had an attack of unconsciousness two
years ago, which lasted one hour. Resumed work next day. Present attack-on
4/6/31 while at work felt weak. Sat down for a few minutes, and then became
unconsciousness. On examination-unconscious, perspiring, stertorous breathing,
corneal reflexes just present. Half an hour after admision to hospital began to
show signs of recovering consciousness. Temperature normal, pulse 60, arteries
hard and sclerosed. Blood-pressure 90/65. Pupils equal and reacted. Left side
of mouth and right arm showed paresis. Arm and leg reflexes + +. Double
Babinski; abdominal reflexes-right absent, left sluggish. Lumbar puncture on
4th and 5th, when fluid was found to contain a large amount of blood. On the 7th
the fluid was practically clear. His symptoms and physical signs steadily improved,
and he was discharged on 24/7/31 completely recovered.
Case No. 4.-B. H., female, aged 50, married. Found unconscious on 21/6/31.
Neck rigidity and Kernig. Pupils unequal, left larger than right. Cerebro-spinal
fluid blood + +. Wassermann negative. On admission to hospital, temperature
100 and pulse 88. Died 2/7/31 without regaining consciousness.
Case No. 5.-A. K., female, aged 26, unmarried. Admitted to hospital 21/7/31.
When first seen six -weeks prior to admission, she gave a history of sudden head-
ache and vomiting on her return from a bus ride. The headache and vomiting
continued, and when seen three days later she showed definite head retraction and
a positive Kernig. She was quite conscious, but somewhat lethargic. Lumbar
puncture showed the fluid under pressure and containing blood + +. There was
considerable improvement the following day, but three days later there was still
headache and rigidity. Lumbar puncture showed the fluid to be much clearer and
not under pressure. She had intermissions of symptoms for a few days, and had
occasional vomiting with pains in back and abdomen, and slight frequency of
micturition. She was admitted to hospital on 21/7/31, and her condition while
there was, briefly, as follows:-Neck rigidty. C.N.S.-discs showed marked
papilloedema and retinitis. Reflexes brisk. Blood-pressure 120/65. Pulse 64-96.
Slight temperature for first month.
Lumbar puncture, 22/7/31-pressure of 210 mm. water, and bloodstained.
Lumbar puncture, 23/7/31-More blood. Pressure 250 mm.
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origin.
Lumbar puncture, 26/7/31-Fluid still under pressure, but less blood. Blood
+ + in urine.
Lumbar puncture, 27/7/31-Headaches less. Cerebro-spinal fluid pressure
normal. Urine almost black with blood which had clotted.
Fragility, 30/7/31-
Dilutions: 0.3% 0.35% 0.4% 0.45% 0.5% 0.55% 0.6%
Laking: + + + + + + + - - -
6/8/31.-Lumbar puncture. Fluid again under pressure. Blood + +.
13/8/31.-Lumbar puncture. Fluid again under pressure. Blood + +.
Fibrinogen given 13/8/31, and for four consecutive days, also on 26/8/31 and
29/8/31, with marked improvement in the haematuria and cerebro-spinal fluid.
Patient was discharged from hospital very much improved, urine normal, and
with no recurrence of symptoms.
Case No. 6.-C. M., male, aged 24, unmarried. First seen 24/5/29. Four
weeks previously had fractured his clavicle while hunting. Three weeks later,
while being driven in a car, was jolted off the seat and complained of pain at the
root of his neck on same side as fracture. This pain persisted, and on the day prior
to examination he began to vomit and complain of headache. Temperature 100,
pulse 76, with rigidity of neck and slight Kernig. On lumbar puncture the cerebro-
spinal fluid was under pressure, and was almost pure blood. Blood taken from
vein for Wassermann had not clotted after thirty-six hours. Patient had haema-
temesis and hwmoptysis, and was passing blood per rectum. Blood film showed
an almost total absence of platelets. Fibrinogen, 2 c.c., was given hypodermically,
and three tubes orally; he was also given 20 c.c. of his father's blood intra-
muscularly. On the following day the bleeding from stomach and lungs had
stopped; blood from a vein clotted quickly; platelets were present in blood film in
normal numbers, and headache and rigidity had disappeared.
He made a rapid and uninterrupted recovery, and when seen three months later
he stated he had no symptoms, and that he had just returned from a week's shooting
in Scotland. On examination no abnormality could be detected. He has carried
out his duties as an Army officer since his illness without any inconvenience.
He has always had an idiosyncrasy for sweet things. His blood sugar was
normal .1.
Case No. 7.-W. M., male, aged 73. Farmer. Headaches for two weeks.
One week ago was in city and on coming home headache became more severe.
Pain in back of head and down spine. Vomiting on morning of 13/8/31. Marked
insomnia. Bowels constipated. Urine nil, except frequency. Blood-pressure 140/90.
Rigidity of neck and slight Kernig. On lumbar puncture cerebro-spinal fluid was
under pressure. Blood + + and supernatant fluid yellow, which indicated that the
haemorrhage had been present for a few days. There was slight improvement in
his symptoms, but as he refused to have any further lumbar puncture done his
condition deteriorated and he died some days later.
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eye symptoms. On examination-rigidity of neck, nystagmus. Blood-pressure
190/40. Heart-triple rhythm. Lumbar puncture showed cerebro-spinal fluid
under pressure and bloodstained. There was an immediate improvement in the
patient's condition, and further lumbar puncture was not required.
Case No. 9.-Miss M., aged 30. History of giddiness for a few weeks. Head-
aches for years. Sudden vomiting with severe headache night of 22/12/31.
Became unconscious, and when seen on the morning of the 23rd there was marked
spasticity and rigidity of neck, twitching, double Babinski, pupils inactive. Con-
junctival reflex normal. Incontinence of urine. On lumbar puncture cerebro-spinal
fluid was not under pressure, but almost pure blood. There was a slight improve-
ment in the patient's condition, but she did not regain consciousness. Lumbar
punctured on 24/12/31, and cerebro-spinal fluid again almost pure blood. Died on
the evening of the 24th.
The lesion was obviously from a large vessel.
Of the nine cases described, six made a complete recovery and three died. Of
the latter, two had obviously a very sudden and large haemorrhage, and were not
benefited by lumbar puncture. The third case, No. 7, would probably have
recovered if further lumbar punctures had been carried out.
Cases Nos. 5 and 6 were atypical, in that their original sub-arachnoid haemorr-
hage was followed by a profuse bleeding from other organs. In both cases imme-
diate benefit was obtained after the administration of fibrinogen.
In Case No. 6 the change in the coagulability of the blood was most striking.
A blood which would not clot when first taken, clotted with increased rapidity the
day following the administration of fibrinogen. It is difficult to account for this
tendency to bleed following a sub-arachnoid, as in neither case was there any
suspicion prior to the illness of a hemorrhagic diathesis.
While rupture of a small cerebral aneurysm was the probable cause of the
haemorrhage in several of the cases, one wonders if some mild cerebral infection
may not have been the deciding factor, and accounited for several cases occurring
about the same time.
Diagnosis of the condition is confirmed by lumbar puncture, and if adequate
treatment, which consists of repeated lumbar puncture, is carried out, a reasonable
hope of complete recovery can be expected.
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